There is an emerging consensus that lack of credit is a major cause of child labor and inequality in the intrahousehold distribution of resources. At the same time, patterns in how children spend their time appear to be strongly influenced by maternal employment decisions. This paper includes an assessment of the effect of credit constraints on maternal employment and that of maternal employment on the intrahousehold allocation of labor, a nexus which has been left unexplored by existing studies. Three findings emerge: (1) a mother is more likely to work outside when a household lacks resources, and her domestic labor can be easily replaced by other members, (2) credit market accessibility is a major determinant of maternal labor, and (3) elder daughters assume a large part of the burden of maternal employment by providing domestic labor. Under binding credit constraints, results of this study support the collective as opposed to the unitary model of households.
I. INTRODUCTION
According to the U hypothesis of female labor market participation in the process of economic development (Durand 1975; Goldin 1995) , participation in the female labor force tends to decline in the early stages of economic development and then subsequently increases. Along the latter part of the U curve, an increase of participation in the female labor market is in general regarded as a sign of better achievement in developed countries (Mammen and Paxson 2000) . While the low labor participation rate of women is often regarded as an outcome of quantity and wage discrimination, more women generally decide to work outside as a result of better labor market conditions as the country's economic condition improves. Even within middle-income countries, there is a growing literature regarding the positive impact of childcare services on maternal employment (Hallman et al. 2005; Connelly, DeGraff, and Levison 1996; Lokshin, Glinskaya, and Garcia 2000) .
However, in the earlier stages of economic development, when agriculture is the dominant mode of production, female labor participation in family farms, household businesses, and domestic workshops should be very high. While forms of female labor vary depending on the society, the wage labor participation rate in India is unusually high for poor families. Using Indian household data, Mammen and Paxson (2000) found that while the Indian female labor force participation rates did not exceed 60%, more than 60% of working-aged women at the lowest levels of per capita expenditure in both rural and urban areas worked for wages. In this case, the high labor participation rate of women should be understood as a response to poverty and resource constraints under limited market accessibility. Often, researchers identify the low level of female labor market participation and exclusion from formal sector jobs as a source of lower well-being or "marginalization" of women (Boserup 1970 ). Yet, such an interpretation may be misleading unless the constraints that households face and the consequences of maternal labor participation on labor allocation within households are considered. These often lead to an increase in child labor, especially daughters engaged in domestic work.
One reason why girls within households might fare badly is that in poor credit-constrained families, siblings must compete for resources. Boys often have the advantage, possibly because investments in boys yield higher future returns to parents than do investments in girls (Mammen and Paxson 2000; Garg and Morduch 1998) . In developing countries, poor households, especially landless farm households, frequently cannot borrow against future income due to asymmetric information between lenders and borrowers (Stiglitz and Weiss 1981; Carter 1988; Pender 1996) . Indeed, the lack of credit accessibility is identified as one of the most serious sources of poverty (Deaton 1997; Morduch 1994) . As such, when resources are limited, households are likely to have a relatively high marginal utility of current consumption. This situation will have two grave consequences. First, the labor income for mothers from outside will generate high value for the family. Accordingly, their labor participation will increase significantly. Second, since the opportunity costs of child education are quite high relative to loss of marginal utility, the poor may choose to optimize their situation by not educating their children, even though there are high rates of return on education. In either case, a poor household gains by allowing mothers to work outside and children to work inside the household.
In this paper, we investigate the determinants of simultaneous decision-making regarding mother and child labor allocation under credit constraints. This study bridges the existing gap in two bodies of literature related to credit constraints, one involving child labor and schooling and the other regarding female labor supply. In the first body of literature, there are studies that analyze the impact of borrowing constraints on schooling and the labor supply of children in the context of developing countries (Jacoby 1994; Jacoby and Skoufias 1997; Edmonds 2004; Beegle, Dehejia, and Gatti 2003; Baland and Robinson 2000) . 1 For example, Jacoby (1994) showed that constraints on borrowing have a negative influence on primary school attendance patterns in Peru. Baland and Robinson (2000) showed that there is an oversupply of child labor when a family faces credit constraints and its marginal utility of consumption is high. When there are multiple children and resource constraints are binding, elder daughters may bear a good part of that burden by providing domestic labor (Strauss and Thomas 1995, p. 1990) . Having many elder sisters can increase the probability of entering school for younger brothers and sisters (Parish and Willis 1993) .
The second body of literature includes empirical studies of the labor supply in developing countries. For example, studies of Indian villages have shown that labor market participation acts as informal but strong insurance against crop income fluctuations (Walker and Ryan 1990, pp. 87-88; Kochar 1999) . However, assuming no market constraints, intertemporal models predict that households will choose to supply relatively more labor in periods in which wages are higher (MaCurdy 1981) . On the other hand, credit market imperfections impose considerable barriers in the intertemporal allocation of the labor supply, especially that of women engaged in household domestic chores. Using panel data from India, Skoufias (1996) found that credit constraints appear to be more serious for landless and smallfarm households than for large-farm households. Such credit constraints are found to limit the possibility of substituting the female labor supply over time. Accordingly, households with constrained credit are likely to supply more female labor when their resources decline.
There are also studies that investigate associations between the employment status of a mother and the probability of her child working. A mother's wage rate is an important determinant of the allocation of her children's labor. There is a large substitution effect between domestic work of children, especially girls, and that of mothers. Thus, the opportunity costs of girls' schooling are not only their own wages but also those of their mothers.
2 By using data from Bolivia, Columbia, Côte d'Ivoire, and the Philippines, Grootaert and Patrinos (1999) found that the mother's employment usually leads to an increase in child labor, usually that of female children. Despite different social and cultural characteristics in these four countries, the consistency of results is remarkable.
We extend these existing studies by integrating three important aspects: (1) the employment status of mothers, (2) child labor and schooling, and (3) credit constraints. Two hypotheses are tested formally: The first is that under credit constraints, labor participation of mothers will lead to withdrawing daughters from schools and to engaging them in domestic work. The second hypothesis is that mothers operating under binding credit constraints will be more likely to engage in work outside the home than mothers who are unconstrained. Supporting evidence for these two hypotheses is found in data from rural Andhra Pradesh, India. Under binding credit constraints, results of this paper support the collective rather than the unitary model of households. Section II of this paper includes a description of the data used in econometric estimation; particular emphasis is placed on credit constraint and variables related to time allocation. The estimation strategy and empirical results associated with the relationship between child time allocation and maternal employment is presented in Section III. A more extensive assessment of the mechanism of maternal employment, focusing on the role of credit constraints and the determinants of those constraints, is made in Section IV. Section V includes a summary and conclusions.
II. DATA Data used in this study came from a survey of approximately 400 rural households in the Kurnool district of the southern Indian state of Andhra Pradesh. The survey was conducted from February through April 2005 in a cluster of 32 villages. It was designed to obtain information at the household and individual level on consumption, production, assets, allocation of time, and several other economic indicators. Further details on survey design and objectives may be found in Fuwa et al. (2006a) .
The geographical area of the survey has a high incidence of child labor by Indian standards, and there are gender disparities in school enrollment similar to what is observed in the northern states of Uttar Pradesh (UP) and Bihar.
3 The area provides a good setting for the research questions in this study due to variability in maternal employment and child time allocation patterns.
A. Time Allocation
The survey contained a "one week time use module" that had a reference period of seven days immediately prior to the interview date. Each respondent to the questionnaire was asked about his/her activity in each "half-day" (AM or PM) during the reference period. Thus, a total of 14 half-days were classified using the following categories: 1. Remunerated work (including labor on own farm/enterprise) 2. Non-remunerated work 3. Household chores 4. Child care 5. Schooling 6. Social activities 7. Leisure 8. Sickness 9. Other Maternal employment is described by the indicator variable, ind_mw. This was set equal to one if there was at least one half-day of remunerative work during the reference period by a female household member having one or more children, regardless of whether or not she was the wife of the household head. Otherwise, the indicator was assigned a value of zero. Likewise, the employment of husbands (paternal employment) was described by the indicator variable ind_fw.
Child time use in each activity was measured as the number of half-days spent on that activity during the reference period. Thus, this variable took on integer values between 0 and 14. Table 1 shows descriptive statistics for maternal employment, child time allocation, and the husband's working hours in all sample households. In terms of the number of children and child time use patterns, except for the number of infants in the household and time spent by girls at remunerative work, there was no statistically significant difference between households with maternal employment and those without maternal employment. One set of point estimates seems counterintuitive. The estimated mean time spent on "chores" for girls in households with maternal employment was lower (though not statistically significant) than that for girls in households without maternal employment. It is also somewhat surprising that time spent by husbands at remunerative work was higher in households with maternal employment than in households without maternal employment. This suggests that maternal and paternal employment may not be substitutable with each other.
Gender differences are apparent in Table 1 . It is most notable that girls in households with maternal employment spend significantly more time in remunerative work than in those without maternal employment. However, such tendencies are smaller and insignificant for boys. Also, the gender gaps in schooling and leisure seem to be greater under maternal employment than under no maternal employment.
These observations are interesting, but they may mask true relationships involving maternal employment. There may be individual or household characteristics, either observable or unobservable, that affect maternal employment and child time use.
B. Data on Credit Constraints
The conventional empirical approach to incorporating credit constraints into an estimation model is to ignore the endogeneity of these constraints and split the sample into those who are likely to be credit constrained and those who are not likely to be credit constrained exogenously (Zeldes 1989; Morduch 1990 ). The exogenous split approach, however, has two problems. First, it is unlikely that a single variable such as income-wealth ratio or land ownership will be a good predictor of consumer ability to borrow (Garcia, Lusardi, and Ng 1997, p. 158) . Second, credit constraint is endogenously generated and thus should be treated as an endogenous variable. Otherwise, estimation results will suffer from endogeneity bias (Scott 2000) .
In order to overcome these problems, we designed the credit module of the questionnaire in this study carefully in order to identify credit-constrained households directly. In identifying credit constraints, we asked the head of households about the experience of household members with credit suppliers during the 12 months prior to the survey. To construct liquidity constraint indicators with sufficient variation across households, focus was placed on bank credit. This was done for the following reasons: First, clear divisions between credit constrained and unconstrained households are usually found in the context of banks or "formal" credit institutions. This is because access is often determined by the household's ability to provide collateral, and this generally depends on ownership of land title. On the other hand, informal credit comes in numerous forms. Thus, it is difficult to classify households according to credit constraint status in the informal credit markets, and the determinants of access are less clear. Second, over the last few decades, formal sources of finance have become more accessible and important to the village economy in the study area. Studies conducted in rural Andhra Pradesh during the 1970s and 1980s by the International Crop Research Institute for the Semi-Arid Tropic (ICRISAT) note the importance of informal financial institutions, in particular the village moneylender (Walker and Ryan 1990; Pender 1996) . More recently, however, Deb et al. (2002) found that formal sources of credit have become more accessible, and that the role of the village moneylender has diminished. The impact of increasing formal credit on household behavior is therefore interesting in itself.
We use two definitions to identify credit-constrained households; "narrow" and "broad." Conceptually, we need to determine whether or not a household had tried to obtain a loan in a particular period. Those who had tried to borrow money were then asked whether or not they could borrow as much as requested. If the answer was yes, the household was identified as unconstrained under both definitions. Households having loan applications rejected or being unable to borrow sufficiently were identified as credit constrained in both the narrow and broad sense.
In our two definitions, we asked those who had not tried to borrow about the reasons for not trying. Answer choices were as follows: 1. No need for credit 2. Do not want to be in debt 3. Terms are not attractive (duration too short, interest rate too high, etc.) 4. Too much paperwork 5. Live too far from lender 6. Already have large amount of debt 7. Believed would be refused by lender 8. Do not know how to get credit or do not know lender 9. Do not know anyone who can be guarantor 10. Other
Respondents who chose any of options (3) through (9) as the reason for not attempting to obtain bank credit were identified as constrained households under the "broad definition of credit constraint." Remaining respondents who did not try to borrow were considered to be unconstrained under this definition. However, respondents who chose any of options (3) through (5) might not be credit constrained in reality. Hence, we use a similar procedure to construct an indicator variable under the "narrow definition of credit constraint." Households choosing any of options (6) through (9) were identified as constrained under this definition. The remaining respondents were regarded as unconstrained.
On the basis of these responses, we identify credit-constrained households that were not able to access credit. Since almost none of the existing multipurpose household panel surveys include direct questions that identify credit constraints (Scott 2000) , the dataset used in this study provides valuable information to separate constrained and unconstrained households directly. Table 2 shows the descriptive statistics for the 331 households used in this study. Among them, 205 households were identified as credit constrained, and 126 identified as unconstrained in the weak sense (using the broad definition). This indicates that a significant proportion of households were credit constrained. 4 While age and education profiles of constrained and unconstrained households are remarkably similar, the value of land owned by credit-constrained households is significantly lower than that owned by unconstrained households. It is interesting to note that despite this contrast in landholding, there is no significant difference in average per capita consumption.
C. Individual Child Characteristics and Demographic Variables
In order to mitigate omitted variable bias arising from unobserved individual and household-level effects, we include individual child characteristics (including age and sex) and demographic variables. Individual characteristics of parents, such as age (m_age for mother's age, f_age for father's age) and years of education (m_edu for mother's education, f_edu for father's education) were also used.
For household-level demographic variables, the number of people residing in each household was decomposed to create household-level demographic variables as follows: amales (adult males 15-60 years old), afemales (adult females 15-60 years old), boys (boys 5-14 years old), girls (girls 5-14 years old), and infants (both sexes 0-4 years old). We also included counts of elderly men and women (61 years and older) in the household as emales and efemales. The number of adult members would be expected to capture shifts in demand for family labor. All else equal, a higher number of adult members lowers demand for family labor. The number of school-age children would also be expected to have a shifting effect, although the distribution of schooling among children complicates substitution patterns. The number of infants affects demand for domestic labor, especially by adult women and girls, because of the need for child care.
D. Assets
The variable landval is defined as the market value of currently owned land, measured in rupees, and acr_ir is defined as the acreage of irrigated land cultivated by the household. The former would be expected to capture the household's ability to present collateral for loans, while the latter might increase demand for family labor through the "productivity" effect, at the same time perhaps increasing time allocation to education and leisure through an income effect. This study's focus on irrigated land is based on the fact that it creates stronger demand for family labor than rain-fed land. The number of livestock, which is captured in the variable bullocks (number of bullocks), would be expected to have similar productivity and income effects.
E. Extra-household Environmental Parameters
Literacy and age of grandparents are used as proxy variables for extra-household environmental parameters (EEPs). Whether or not these variables affect intrahousehold time allocation patterns provides a test of the validity of a collective household versus a unitary model.
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III. CHILD TIME ALLOCATION AND MOTHER'S WORK When credit constraints are binding, households face a large marginal utility of consumption. In such a situation, the household has an incentive to supply a larger amount of labor so that consumption can be smoothed with the additional income. Using the ICRISAT panel data from Andhra Pradesh in India, Kochar (1999) found that adult males in the household increase their market hours of work in response to unanticipated negative shocks to crop profits. This finding suggests that adult male labor may be modeled as a function of credit constraints in addition to household and/or member characteristics. If it is assumed that there is a "pecking order" of labor supply from the husband's labor to the wife's labor against an unanticipated income shock, then the wife's labor supply will be a function of the husband's labor supply as well as credit constraints and other characteristics. This sequential decision pattern may be seen as a peculiar one. Theoretically speaking, it will be more natural to assume that paternal and maternal labor decisions are determined simultaneously. 7 However, in the context of rural South Indian society, we believe that the pecking order of labor supply from husband's labor to the wife's labor will be a plausible approximation to the observed sequential labor decisions.
Once both parents enter the labor market, the opportunity cost of child schooling will become high. As a result, domestic child labor is likely to be induced. Whether this effect will be higher for daughters or for sons is an important empirical question investigated in this paper.
In this section, we focus on the relationship between the employment decision of an adult woman, or "maternal employment," and child time use. Analysis of the key issue of credit constraints can be found in Section IV.
If the framework discussed above is valid, the employment decision of a husband is exogenous to his wife's employment. To test this supposition, we employed a bivariate probit regression with husband's employment and wife's employment as a pair of dichotomous variables. Here, the husband's employment enters into the equation for the wife's employment. If the correlation between the residuals is not significantly different from zero, then we cannot reject the null hypothesis that the husband's employment is exogeneous to the determination of the wife's employment. Table 3 shows that the error-term correlation parameter ρ is not different from zero at any conventional level of statistical significance. Accordingly, the husband's labor supply may be used as an exogenous variable in the wife's employment equation.
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With this information, a "child time demand function" (or "child time use equation") for each activity can be derived from a household utility maximization model as follows:
where i denotes child type (as defined over sex and/or age group) and j denotes activity. A child's time allocation for each activity is denoted by l; A is a vector of member-specific exogenous variables, M is the endogenous maternal employment, and X and X M are vectors of household specific exogenous variables. X M includes employment of the mother's husband, i.e., "paternal employment," and this can be taken to be an exogenous variable. While the activities of all household members affect child i's time allocation, the impact of maternal employment on children's time allocation to various activities is of primary interest in this study. Therefore, maternal employment is allowed to appear as an argument in (1) and may be determined endogenously through equation (2). Equation (1) is considered to be in reduced form with respect to the time allocations of other members so that only their exogenous determinants enter as arguments. Note that the parameter vectors α ij and β ij in (1) are allowed to depend on child type. This reflects differences in the impact of maternal employment and household characteristics across sex and age groups.
Estimating equation (1) involves several issues: first, maternal employment is endogenous and may be correlated with unobserved variables (such as household preference) that are embodied in the error term of the child time use equation. Second, since the sample of children includes siblings belonging to same households, it is desirable to control for household-specific effects such as the unobserved preference for education.
In order to address these issues, we used the method proposed by Pitt and Rosenzweig (1990) in the context of child time allocation and endogenous infant health. Rather than estimate equation (1) directly for each child, differences between two children from the same household were assessed.
This method has the following advantages: First, taking differences between children justifies the use of certain instrument variables for maternal employment.
9 For example, while irrigated acreage affects maternal employment, it may also affect child time use. However, if irrigated acreage is assumed to enter into the time use equations of different child types in an identical manner, then taking differences cancels out the term containing the irrigated acreage variable. This follows since there is little difference between young girls and boys in terms of the work assignments in the field. Thus irrigated acreage becomes a candidate instrument variable for maternal employment. Second, differencing allows the removal of any household-specific (common) fixed effects that enter into the time use equations, provided that their magnitudes are identical between boys and girls.
To further clarify these advantages, suppose that for a given activity, children of types i and k have the following time use equations:
where X 1 is a subset of the exogenous regressors with coefficients that vary across child types. X 2 contains variables that are assumed to have the same coefficients for both child types. Subtracting (4) from (3) yields:
i i which no longer contains the regressors in X 2 and η ik ≡ v i -v k where (common) household fixed effects are effectively removed. If X 2 forms part of X M , the exogenous regressors in the maternal employment equation (2) 
Further, we assume that errors follow a joint normal distribution with zero means and the following covariance matrix:
where 2 =1 is assumed for parameter identification. A type 5 Tobit model with observed regime can be used to estimate the model (Amemiya 1995, pp. 399-408) . The type 5 Tobit model effectively solves the endogenous sample selection bias arising in OLS estimation of equation (5). We estimate the type 5 Tobit model of equations (2), (5), and (6) by using Heckman and Lee's two-step procedure (Maddala 1983, pp. 120-21) . In the first step, because only the discrete variable of m is observed, equations (2) and (6) are estimated as a probit model. By using the estimated coefficients of the first step, consistent estimates of adjustment terms for the conditional expectations of error terms of equation (5) can be obtained.
A. Specification for Girl-Boy Pair Subsample
The system of equations including (2), (5), and (6) was first estimated on the subsample containing only girl-boy child pairs, focusing on the impact of maternal employment in the following activities: household chores, schooling, σ u childcare, leisure, and remunerated work. In order to create the differenced dependent variable as in equation (5), we generate all possible girl-boy pairs within each household. Pairs were then sorted so that the differences are taken in a specific order, "girl minus boy."
The first-stage probit equation was estimated with the following household characteristics as explanatory variables: m_age, amales, afemales, boys, girls, infants, landval, acr_ir, m_edu, and ind_fw. Here, the maternal employment equation was taken to be in reduced form with respect to the endogenous credit constraint.
In the second-stage estimation, the parameter on maternal employment was allowed to vary by sex, so that the coefficient on maternal employment, ind_mw, measures the difference between the coefficient for girls and the coefficient for boys. According to the ordering rule, a positive coefficient on ind_mw can be interpreted such that the girls' parameter on maternal employment is greater than that of the boys.
In this specification, the only individual child characteristic that was included in the time use difference equation (5) was d_age (difference in age within child pair). Difference in sex enters only through differences in the coefficients. Other than maternal employment, we assume that only the household level variable of infants was not canceled out in differencing. This assumption is justified in the literature by the observation that infants requiring childcare tend to affect the time use pattern of girls more than boys (Pitt and Rosenzweig 1990) .
In all regressions in this and Section IV, sampling weights were computed following the variable probability sampling strategy. This is described in Fuwa et al. (2006a) . Table 4 includes results from the girl-boy pair subsample. The first stage probit estimates show that an increase in the number of adult males reduces the probability of maternal employment, while an increase in the number of children (both girls and boys) increases that probability. The significant negative effect of infants on maternal employment can be understood relative to the increased demand for childcare that competes with remunerated work time. Irrigated acreage increases maternal employment, and this is consistent with the increased demand for family labor on the farm. A mother's years of education has a significantly negative impact on the probability that she will take up remunerative work. This may imply either relaxation of credit constraints or simply unobserved preferences. This is addressed further in Section IV. Employment of husbands increases the probability of maternal employment, and this suggests a complementarity between male and female adult labor.
B. Results for Girl-Boy Subsample
Second stage linear regressions indicate significant differences between girls and boys in terms of the impact of maternal labor on time allocation. The first column shows that maternal employment significantly increases the difference between girls and boys in terms of the amount of time spent on household chores. Specifically, girls spend more time on chores relative to boys when their mother takes up employment. In the same column, the coefficient on d_age (which can be interpreted as the direct effect of age on time for chores according to equation (5)) is significantly positive; older children spend more time on chores than do younger. Also notable in column (1) is the significant negative coefficient of the selection term, h. This implies that the covariance between the errors in the first and second stage equations is significantly negative (Maddala 1983) . This finding supports the assumed endogeneity of the maternal employment variable. This might happen if there were an omitted variable that exerted an upward impact on women's employment but a negative impact on girls' chores relative to those of boys. Specification of such omitted variables may be difficult, but one candidate is the mother's innate ability, which could improve her prospects in the labor market as well as reduce the demand for time daughters spend on household chores.
The result related to schooling in column (2) is consistent with what we found for household chores. The negative impact of maternal employment on girls' time for schooling is larger (more negative) than on that of boys. This implies that girls shorten their schooling more than boys in response to their mother working outside the home, partly in order to spend more time on household chores. The coefficient on d_age is significantly negative, and this implies that the girl-boy schooling gap grows with age differences between the two children. This in turn implies that older girls spend less time at school. According to the estimated coefficient of the selection correction term, h, the error term in the schooling equation has significant positive covariance with the probit error term. Again, this appears to suggest the mother's innate ability as an omitted variable.
The childcare equation in column (3) shows that having infants in the same household significantly increases the difference between girls and boys in the time spent on childcare. This is quite intuitive and straightforward. In the following column, leisure appears to follow a similar pattern as schooling. Maternal employment negatively affects the difference "girl leisure time minus boy leisure time." With this difference being negative to begin with, maternal employment only makes the difference worse. The remunerative work equation in column (5) shows a significant positive coefficient on d_age. This supports the common observation that older children are more likely to be employed in remunerative work than are younger.
C. Specification for Full Sample
In order to incorporate information from same-sex child pairs, the system defined by equations (2), (5), and (6) was estimated on the full sample of child pairs. Here, the parameter on the maternal employment indicator was allowed to vary by relative birth order within pairs as well as by sex. If the parameter varied only by sex, then ind_mw would be canceled out in same-sex child pairs, and this would defeat the purpose of pooling observations.
In constructing the differenced dependent variable, all possible pairs of children within each household were generated. Pairs were sorted so that differences could be assessed according to the following general rules: "girl minus boy" and "older child minus younger child." When there was a conflict between sex and age ordering, sex was given priority. In this way, a girl-boy pair, where the girl was younger than the boy, would be differenced according to the "girl minus boy" rule.
As with the girl-boy subsample, age was included as an individual characteristic, and infants as the household specific exogenous variable that was not cancelled out in the differencing. Covariates in the first-stage probit are the same as in the girl-boy subsample.
In order to allow the coefficient on ind_mw and infants to vary across child types, the Heckman and Lee two-step procedure for endogenous dummy variables described by Maddala (1983, pp. 120-21) was followed. Interaction variables were used to capture the differential effect of the explanatory variables, ind_mw and infants. For example, the interaction term ind_mw*girl_boy*old_young picks up the difference in the maternal employment parameter between a girl and her younger brother. Table 5 shows results for the full sample. All the variables that were significant in the probit model of Table 4 (except for m_edu) were significant and of the same sign.
D. Results for Full Sample
In the time use equations, column (1) shows that the impact of maternal employment on girls' chores is higher than that on boys' chores, even when the girls are younger. In fact, comparison of the coefficient estimates on d_age and ind_mw*girl_boy*young_old suggests that a girl has to be approximately fourteen years younger than a boy in order for both children to receive a similar impact from maternal employment on their time for chores.
The schooling equation in column (2) shows that the negative impact of maternal employment on girls' schooling, relative to boys, is greater when the girl is older than the boy (compare the coefficients on ind_mw*girl_boy*old_young and ind_mw*girl_boy*young_old in column (2)). On the other hand, column (3) shows that the difference relative to the effect of infants on time spent on childcare is highest between girl-boy pairs in cases where the girl is younger. In response to an additional infant, younger girls spend more time on childcare relative to their brothers. Column (2) describes this phenomenon from another angle: In response to an additional infant, younger girls reduce their schooling hours more than older girls, relative to boys. This is seen from the significant negative coefficient on infants*girl_boy*young_old in column (2).
Column (4) indicates that younger girls are cutting back their leisure (relative to older boys) in response to maternal employment. This stands in interesting contrast to the finding in column (2), where in response to their mother's employment, older girls are seen to cut back larger chunks of their schooling than are younger girls. Finally, age appears to have a positive impact on remunerative work. However, the impact of maternal labor or infants on remunerative work is not as clear as in the case of other activities.
IV. MOTHER'S WORK AND CREDIT CONSTRAINTS
Imperfect information in credit markets often generates credit rationing on the poor. In poor credit-constrained households, the marginal utility of current consumption is likely to be higher than that in unconstrained households. Further, such credit constraints impose strong barriers in the intertemporal allocation of the female labor supply (Skoufias 1996) . Accordingly, in India, a significant proportion of women at the lowest income levels work for wages because they are more likely to be credit constrained (Mammen and Paxson 2000) .
In order to set up an empirical model for maternal labor participation and examine the validity of the effect of credit constraints, the following linear equation is postulated:
where, as before, M is mother's time allocated to remunerative work during the reference period. Unlike equation (2), equation (8) includes an additional variable, cc, which is an indicator of credit constraints. It takes the value of one if the credit constraint is binding and zero otherwise. X M is a matrix of household characteristics such as member age and years of schooling, the household's human and physical assets, and other control variables. F is the husband's time allocated to remunerative work during the reference period. The last term on the right hand side, u, denotes a wellbehaved error term. Since maternal labor participation, M, is not perfectly unobservable from the data set, it is treated as a latent variable, and a binary dependent variable model is employed to estimate equation (8).
A. Endogenous Credit Constraints and Paternal Labor
Following Jappelli (1990) , in order to consider multiple endogenous determinants of credit constraints, a qualitative response model of endogenous credit constraint is constructed by defining an indicator variable of credit constraint, cc. Let C* represent the optimal consumption in the absence of a current credit constraint. C* = C, actual consumption, if the credit constraint is not binding; C* > C if the credit constraint is binding. Define the gap between C and C*, i.e., H* = C-C*. Here, two factors are considered to determine whether or not H* takes a negative value, i.e., whether or not the constraint is binding (Jappelli 1990 ). The first factor is the demand for credit, and this is represented by the difference between consumption and the individual's own resources. The second factor includes how many financial intermediaries are willing to supply credit to this individual. Further, following Hayashi (1985) and Jappelli (1990) , it is assumed that the reduced form of optimal consumption C* can be expressed as a linear function of observables such as the household's human and physical assets. The maximum amount of borrowing is also assumed to be a linear function of the same variables. Then, consider the following equation, in reduced form, of the consumption gap variable:
where Z includes the household head's age, household demographic and asset variables, and ε is an error term which captures unobserved elements and measurement errors. If H* < 0, the credit constraint is binding, and cc = 1. If H* ≥ 0, the credit constraint is not binding, and therefore cc = 0.
The econometric model in this study is composed of three interrelated binary dependent variable models. The first model for maternal labor participation is composed of the binary response model of equations (8) and (10):
The second equation for credit constraint consists of equations (9) and (11):
Paternal employment can also be expressed with the following latent equation and discrete dependent variable model:
where f represents whether or not the father participates in the labor market. Finally, after replacing the latent variable F by an observable dichotomous variable f in equation (8), equations (8), (9), (10), (11), (12), and (13) comprises a three-equation trivariate probit model under the assumption of joint normality of the mean-zero error terms u, ε, and ξ. The conditions var(u) = var(ε) = var(ξ) = 1 must be imposed for identification. The variance-covariance matrix of u, ε, and ξ is symmetric, and the covariances are allowed to be non-zero.
In order to estimate the parameters under this setting, a log-likelihood function can be used, and this is derived from the trivariate standard normal distribution function. We use the algorithm given in Cappellari and Jenkins (2003) in order to estimate the trivariate probit model using the method of simulated maximum likelihood also known as the Geweke-Hajivassiliou-Keane (GHK) estimator.
From Section III, paternal employment can safely be considered as an exogenous variable in the maternal employment equation. However, it is useful to substitute F in equation (8) with equation (12) from which the following expression, in reduced form, is obtained:
where X MF ≡ [X M X F ] and ω ＝ u + ηζ. Using (8)', the trivariate model can be reduced to a bivariate probit model which is composed of equations (8)', (9), (10), and (11).
If the unobserved component of the credit constrained variable, ε, is systematically correlated with unobserved characteristics, ω, which influence maternal labor, there will be an endogeneity problem of credit constraints. In this case, repeated estimation of the single binary dependent variable model is not appropriate. In order to estimate parameters of this model where cov(ε,ω) = ρ ≠ 0, we employ the full information maximum likelihood (FIML) method. 10 In the system of equations including (8)', (9), (10), and (11), the conditions var(ε) = 1 and var(ω) = 1 must be imposed for identification. Further, in order to identify parameters, the variables Z in equation (9) must contain at least one instrumental variable that is not in the maternal labor equation (8)'. Land value is used as a reasonable choice for the identifying instrumental variable; the value of land will affect credit availability directly while maternal labor participation will be affected by operating land size, rather than its value. This is justified by the fact that labor demand is proportional to land size but not necessarily to land value due to the natural limit in labor use for a given piece of land irrespective of land productivity. Land value will be determined largely by capital and material inputs.
B. Estimation Results
Tables 6-1 and 6-2 present results of the bivariate probit model in reduced form based on (8)', (9), (10), and (11) with broadly and narrowly defined credit constraints, respectively. Tables 7-1 and 7-2 show results of the trivariate model in structural form based on equations (8), (9), (10), (11), (12), and (13). The estimate of each model is based on different specifications in order to check the robustness of the results.
Maternal employment equation
The probit results with the broadly defined credit constraint in Table 6 -1 indicate that the credit constraint variable has a positive coefficient in the maternal labor supply equation. However, the coefficients are statistically insignificant in all specifications. Although the signs are opposite, the ages of both fathers and mothers have significant coefficients in columns (1) and (2). Younger mothers are more likely to be employed, as are mothers with older husbands.
With narrowly defined credit constraints, the coefficients on credit constraints in the maternal labor supply equations become positive and statistically significant in most specifications (Table 6 -2). This result indicates that facing credit constraints, mothers have systematically higher probabilities of participating in the labor market. The sign of this coefficient is consistent across different specifications, suggesting robustness of the model.
Columns (2) and (4) of Tables 6-1 and 6-2 include variables describing the parents of the head of the household and spouse. These variables are regarded as proxies for extra-household environmental parameters (EEPs) and thus influence bargaining powers of individuals. In column (4), the dummy variable representing literacy of the mother of the household head, hdm_lit, has a significant negative coefficient. This could reflect unobserved wealth or preferences, or it may suggest rejection of the unitary model of the household (Ito 2006; Fuwa et al. 2006b ). For example, if the mother of the head of household is literate, this may strengthen the bargaining power of female members in general. This effect may then spill over into the employment decisions of working aged women. However, this result should be viewed cautiously because there are only eight households in the study sample where the mother of the head of household is literate.
In order to mitigate the omitted variable bias arising from unobserved heterogeneity, caste dummies (backward caste, scheduled caste, upper/medium Hindu caste, scheduled tribe, and Muslim) were included in specifications (3) and (4) of Tables 6-1 and 6-2. 11 While the basic qualitative results are maintained, the scheduled tribe dummy variable has a negative and statistically significant impact on labor participation by mothers. This suggests that there may be a cultural aversion to female employment outside the home, or possibly that there may be a lack of employment opportunities. The correlation coefficient of disturbances for columns in Table 6 -1 is consistently positive, but it is negative in Table  6 -2. Neither is statistically significant; Wald tests indicate that the null hypothesis of zero correlation cannot be rejected. Table 6 -1 shows that estimated coefficients in the credit constraint equations are consistent with theoretical predictions (such as the negative coefficient on landval). However, most of the coefficients are statistically insignificant. Moreover, the independent variables are highly correlated with each other. For example, the correlation coefficient of landval and its square is 0.9. The variable hhsize and its subset amales, afemales, emales, and efemales are highly correlated. This implies a multicolinearity problem. In fact, if we use landval and hhsize only as independent variables, then the coefficient for the former and the latter are positive and negative, respectively, and they are statistically significant. Yet, we decided to include as many variables as possible in order to mitigate problems arising from omitted variables, weak instruments, and weak identification.
Credit constraint equation
Columns (3) and (4) of Table 6 -1 demonstrate that the Muslim dummy has a positive and significant coefficient. This suggests that Muslims may face systematically higher probabilities of credit constraints than other groups. As seen in Table 6 -2, when employing the narrow definition of credit constrained-ness, the variable of male elderly members (emales) reaches statistical significance. This coefficient is negative and suggests that higher human capital may significantly relax credit constraints. It may also suggest that households where elderly members reside are more likely to receive bequests.
Trivariate probit model
The structural mechanism through which credit constraints increase maternal employment was examined using results from the trivariate probit model presented in Tables 7-1 and 7-2. This would expand on the finding that credit constraints influence employment status of mothers.
From both tables, it is clear that credit constraints affect paternal employment in a positive manner. In seven out of eight columns, the positive coefficient on the credit constraint variable (b_cc or b_cc2) in the paternal employment equation (middle panel) is statistically significant. This suggests that credit constraints make fathers to work more.
Mixed results regarding the effect of credit constraints on maternal employment were obtained. In columns (2) and (3) of Table 7 -1 and column (3) of Table 7 -2, the coefficient on the credit constraint variable is negative and statistically significant. On the other hand, the same coefficient is positive and significant in columns (2) and (4) of Table 7 -2. The employment status of husbands seems to clearly have a positive impact on maternal employment. The coefficient on ind_fw is positive and statistically significant in columns (2) and (3) of Table 7 -1, and column (3) of Table 7 -2, and this supports observations in Section III. Thus, there is likely to be a complementary relationship between paternal employment and maternal employment.
These findings suggest that the lack of access to credit or the inability to borrow causes husbands to work more. Such credit constraint has an ambiguous effect on maternal employment per se but an indirect effect in that an increase in paternal employment may increase maternal employment.
Other results found in Tables 7-1 and 7-2 are in general consistent with those found using the bivariate probit model: Literacy of the mother of the household head (hdm_lit) has a negative effect on maternal employment (columns (2) and (4)). Households belonging to scheduled tribes are less likely to have working mothers (column (4)). Muslim households are more likely to be credit constrained (columns (3) and (4) of Table 7 -1, lower panel). The existence of elderly males (emales) tends to relax credit constraints (columns (2) and (4) of Table 7 -2, lower panel). Mothers in upper/medium Hindu caste households appear to have a higher propensity for employment (column (3)). However, those same households may be more likely to be credit constrained (columns (3) and (4) of Table 7 -2).
Additional findings come from the paternal equation model. The positive and significant coefficients on boys and bullocks in the paternal employment equation suggest a complementary relationship among labor inputs. On the other hand, the positive effect of the number of boys may mean that husbands work harder to pay for the education of their sons. It also appears that husbands work less if there are more adult females (afemales) in the household.
V. CONCLUSIONS
This paper included an assessment of the effects of maternal labor on intrahousehold inequality of time allocation and those of credit constraints on maternal labor within a unified framework. Analysis led to three significant findings:
First, mothers' labor participation seems to generate an undesirable negative impact on intrahousehold labor resource allocation. Elder daughters may bear a major part of the burden of maternal labor participation by terminating their education to provide domestic labor.
Second, credit market accessibility is identified as a major factor leading to maternal employment by constraining the household's resource availability. Thus, credit constraints have an indirect effect on the time allocation of children through the mother's employment decision.
Finally, the direct impact of credit constraint on maternal employment is ambiguous. It is mainly through an indirect effect involving paternal employment that credit constraints affect maternal employment. Credit constraints compel fathers to work more, and this in turn increases the probability of employment for wives. This is due to a complementary relationship between the employment status of both husbands and wives.
A proxy variable for extra-household environmental parameters (EEPs) was found to have a significant coefficient when we estimate maternal employment equations. This finding suggests that a unitary model of the household may be rejected while collective models of the household are supported.
We investigated the determinants of simultaneous decision making of mother and child labor allocation under credit constraints. This study thus bridges the existing gap between two separate bodies of literature: one on child labor and schooling, and the other on female labor supply, both under credit constraints. It should be noted, however, that the study may be somewhat limited by the size of the data set used. Thus, while new ground has been broken, it is important that these findings be examined with larger panel data sets in the future. FOOTNOTES children in the late 1950s was the high return on the use of the raw labor power of children compared to investment in skills children could obtain from schools. 2 Strictly speaking, a mother's wage creates income effects for the family, so higher wages for mothers might reduce the child labor supply. 3 See Kurosaki et al. (2006) . As further noted by these authors, a higher incidence of girls' labor in remunerative jobs relative to UP and Bihar, was also observed. 4 If the narrow definition is used, 164 households are identified as credit constrained and 167 as unconstrained.
5 Kurosaki et al. (2006) discusses the impact of asset holdings on child labor in more detail. 6 See Fuwa et al. (2006b) for further discussion.
7 Fuwa et al. (2006c) elaborate on the formal modeling of sequential labor decisions. 8 As an alternative, we used the method suggested by Datt and Ravallion (1994) . In this method, the residuals generated from a Tobit model of the husband's employment are used as explanatory variables in a Probit model for wife's employment. The null hypothesis that the husband's employment is exogenous cannot be rejected if, in the wife's employment equation, the coefficient on the generated residuals term is not significantly different from zero. In this study, the estimate for the coefficient on the residual term yielded a t-value of -1.37, which does not allow rejection of the null hypothesis. 9 See Pitt and Rosenzweig (1990, pp. 974-75) . 10 It is easy to verify that when the covariance is zero, the model can be estimated as consecutive single probits. 11 The backward caste dummy variable was omitted in the estimation to avoid collinearity with the constant term in the credit constraint equation. When we included a constant term in the maternal employment equation, however, the estimated correlation coefficient, ρ, converged to either 1 or -1, which is implausible. Accordingly, we suspect a collinearity problem among the explanatory variables. In order to obtain reasonable estimates (and to achieve proper identification), we have decided to omit the constant term from the estimation of the maternal employment equation. 
ˆ †
h is an augmenting term suggested by Maddala (1993, p. 121) . It takes the form:
M M ***, and ** represent statistical significance at the 1% and 5%, level, respectively. 
M M ***, **, and * represent statistical significance at the 1%, 5%, and 10% level, respectively. 22 24 ***, **, and * represent statistical significance at the 1, 5, and 10% level, respectively.
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